We consider the temperature distribution in an infinite plate composed of two dissimilar materials. We suppose that half of the upper surface (y h,-oc < x < 0) satisfies the general boundary condition of the Neumann type, while the other half (y h,0 < x < oc) satisfies the general boundary condition of the Dirichlet type. Such a plate is allowed to cool down on the lower surface with the help of a fluid medium which moves with a uniform speed v and which cools the plate at rate f. The resulting mixed boundary value problem is reduced to a functional equation of the Wiener-Hopf type by use of the Fourier transform. We then seek the solution using the analytic continuation and an extended form of the Liouville theorem. The temperature distribution in the two layers can then be written in a closed form by use of the inversion integral.
Introduction
The problem of heat flow in layered and composite structures has attracted considerable attention in the last decades. The simplest problem is that of the one-dimensional heat conduction or linear heat flow. Carslaw and Jaeger [3] have discussed different aspects of linear heat flow in plates and rods having homogeneous or composite structures. In such problems, the boundary of the body under consideration is either assumed to be insulated or kept at a constant temperature. Some problems of practical interest, however, require imposition of mixed boundary conditions. The classical transform or Fourier series techniques are then no longer applicable. An ingenious method of dealing with such problems is the use of the Wiener-Hopf technique.
One of the early studies in this regard is by Caflisch and Keller [2] [7] also considered this problem, but assumed a simpler representation of the sputtering temperature. In both cases [2] and [7] 
Formulation of the Problem
We consider an infinite rectangular plate of uniform thickness h, composed of two homogeneous but dissimilar materials. The faces of the plate are represented by the planes y 0 and y h. We write Kl,k and u(x,y) for the conductivity, the diffusivity and the steady state temperature distribution in the upper layer 0 and the corresponding quantities in the lower layer i < y < h are denoted by and u2(x y), respectively.
The partial differential equations satisfied by ui(x y), 
We seek to solve equations (1) and (2) 
where e is an arbitrary small number. Moreover, the temperature should be bounded at x-0ony-h, sothat 02 0(1)
3. Reduction to the Wiener-Hopf Equation
We define the Fourier transform in x and its inverse as and f*(a)-/ f(x)exp(icx)dx 
where
Solution of the Wiener-Hopf Problem
The forms of the function fl(a) and f2(a) as given by (39) and (40) (52) 
The values of B(a) and C(a) can now be evaluated using equations (41) and (42). (63) and (64) 
